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(54) METHOD OF FORMING MULTILAYER TIN FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for forming a 
multi-layer TiN layer by a multi- stage CVD method and a method 
for manufacturing a semiconductor element using this method. 
SOLUTION: A multiHayer Tin film is formed by a multi-stage CVD 
method on a semiconductor substrate in which a base film is 
formed. A first TiN film 22 is formed just above a base film 10, a 
base film protecting TiN film 22a is formed by operating NH3 
annealing, a second TiN film 24 is formed on the base film 
protecting TiN film, and a main TiN 24a is formed by operating NH3 
annealing so that a multi-layer TiN film can be formed. The flow 
rate of TiCI4 gas to NH3 gas of source gas to be used for forming 
the first TiN film is set smaller than that of source gas to be 
formed for the second TiN film. An insulating film equipped with a 
contact hole is formed on a semiconductor substrate, a Ti film is 
formed on the inner wall of the contact hole, the multi-layer TiN 
film is formed on the Ti film by a multi-stage CVD method, and a 
metallic plug is formed on the multi-layer TiN film so that this 
multi- layer TiN film can be applied for the manufacture of a 
semiconductor element. 
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.CLAIMS 



[Claim(s)] 

[Claim 1] By exposing a substrate to the 1st mixed gas which becomes respectively from TiCI4 and NH3 of 
the 1st flow rate so that the 1st flow rate of NH3 may be formed four pairs of TiCI(s) The phase which 
vapor-deposits the 1st TiN film on said substrate, and by exposing said 1st TiN film in the gas which 
consists only of NH3 By exposing said 1st TiN film to the phase which carries out annealing of said 1st TiN 
film, and the 2nd mixed gas which becomes respectively from TiCI4 and NH3 of the 2nd flow rate so that 
the 2nd flow rate of NH3 may be formed four pairs of larger TiCI(s) than said 1st flow rate The formation 
approach of the multilayer TiN film characterized by including the phase which vapor-deposits the 2nd TiN 
film on said 1st TiN film. 

[Claim 2] By exposing said 2nd TiN film in the gas which consists only of NH3 By exposing said 2nd TiN 
film to the phase which carries out annealing of said 2nd TiN film, and the 3rd mixed gas which becomes 
respectively from TiCI4 and NH3 of the 3rd flow rate so that the 3rd flow rate of NH3 may be formed four 
pairs of TiCI(s) smaller than said 2nd flow rate The formation approach of the multilayer TiN film according 
to claim 1 characterized by including further the phase which vapor-deposits the 3rd TiN film on said 2nd 
TiN film. 

[Claim 3] Said 2nd TiN film is the formation approach of the multilayer TiN film according to claim 2 
characterized by being thicker than said 1st TiN film and said 3rd TiN film. 

[Claim 4] The formation approach of the multilayer TiN film according to claim 1 characterized by including 
further the phase to which the gas which consists only of NH3 in front of the phase which vapor-deposits 
said 1 st TiN film is made to expose said substrate. 

[Claim 5] The formation approach of the multilayer TiN film according to claim 1 characterized by including 
further the phase of exposing said substrate in the gas which consists only of NH3 for 60 seconds under 
the temperature of 530-680 degrees C before vapor-depositing said 1st TiN film. 
[Claim 6] Said 1st flow rate is the formation approach of the multilayer TiN film according to claim 2 
characterized by being the same as said 3rd flow rate. 

[Claim 7] Said 1st flow rate is the formation approach of the multilayer TiN film according to -claim 1 
characterized by being chosen within the limits of 0.02-0.05. 

[Claim 8] By exposing a substrate to the 1st mixed gas which becomes respectively from TiCI4 and NH3 of 
the 1st flow rate so that the 1st flow rate of NH3 may be formed four pairs of TiCI(s) By exposing said 1st 
TiN film to the 2nd mixed gas which becomes respectively from TiCI4 and NH3 of the 2nd flow rate so that 
the 2nd flow rate of NH3 may be formed on said substrate the phase which vapor-deposits the 1 st TiN 
film, and four pairs of larger TiCI(s) than said 1 st flow rate The formation approach of the multilayer TiN 
film characterized by including the phase which vapor-deposits the 2nd TiN film on said 1st TiN film. 
[Claim 9] By exposing said 2nd TiN film in the gas which consists only of NH3 By exposing said 2nd TiN 
film to the phase which carries out annealing of said 2nd TiN film, and the 3rd mixed gas which becomes 
respectively from TiCI4 and NH3 of the 3rd flow rate so that the 3rd flow rate of NH3 may be formed four 
pairs of TiCI(s) smaller than said 2nd flow rate The formation approach of the multilayer TiN film according 
to claim 8 characterized by including further the phase which vapor-deposits the 3rd TiN film on said 2nd 
TiN film. 

[Claim 10] Said 2nd TiN film is the formation approach of the multilayer TiN film according to claim 9 
characterized by being thicker than said 1st TiN film and said 3rd TiN film. 



* 



.[Claim 1 1] The formation approach of the multilayer TiN film according to claim 8 characterized by 
including further the phase to which the gas which consists only of NH3 in front of the phase which vapor- 
deposits said 1st TiN film is made to expose said substrate. 

[Claim 12] The formation approach of the multilayer TiN film according to claim 8 characterized by 
including further the phase of exposing said substrate in the gas which consists only of NH3 for 60 seconds 
under the temperature of 530-680 degrees C before vapor-depositing said 1st TiN film. 
[Claim 13] Said 1st flow rate is the formation approach of the multilayer TiN film according to claim 9 
characterized by being the same as said 3rd flow rate. 

[Claim 14] Said 1st flow rate is the formation approach of the multilayer TiN film according to claim 9 
characterized by being chosen within the limits of 0.02-0.05. 

[Claim 15] The formation approach of the multilayer TiN film according to claim 8 characterized by 
including further the phase which carries out annealing of said 1st TiN film by exposing said 1st TiN film in 
the gas which consists of NH3 under the temperature of 530-680 degrees C before vapor-depositing said 
2nd TiN film. 

[Claim 16] The formation approach of the multilayer TiN film according to claim 15 characterized by 
including further the phase which carries out annealing of said 2nd TiN film by exposing said 2nd TiN film in 
the gas which consists of NH3 under the temperature of 530-680 degrees C. 

[Claim 17] Said 1st flow rate is the formation approach of the multilayer TiN film according to claim 16 
characterized by being chosen within the limits of 0.02-0.05. 

[Claim 18] The formation approach of the multilayer TiN film according to claim 8 characterized by 
including further the phase which carries out annealing of said 1st TiN film by exposing said 1st TiN film in 
the gas which consists of NH3 in front of the phase which vapor-deposits said 2nd TiN film under the 
temperature and the pressure of 3 or less Torrs of 530-680 degrees C. 

[Claim 19] The formation approach of the multilayer TiN film according to claim 18 characterized by 
including further the phase to which the gas which consists only of NH3 is made to expose said substrate 
in front of the phase which vapor-deposits said 1st TiN film under the temperature and the pressure of 
0.3TorKs) of 530-680 degrees C. 
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[0 0 28] (17) M E* 1 BBJttt, 0. 0 2- 

o. os(ommft^mvizti&zt*^£?&tmm 

1 6tcEttO^»T i Nl<DK^*ft. 

[0 02 9] (18) MBB-2T i NHS:SK«TSS 
pgMCC, 5 3 0-680 TOfigiJj:^ 3 T o r r «T 
CDE^jTr, NH 3 <fc9fr£#XK:ME*l T i NK£ 
MilStfiCtCCJ:*), ME*1 T i Nit7--»;> 
^■TftSBf*3 6CCdOCiS:»«i'r*±IB (8) CC 
EttO^JlT i NK<Z)0flE^ffi. 

[0 03 0] (19) ME*1 T i NRSraStTSS 
KMCC. 5 3 0-6 8 0 -CO&i$*s<t:&0 . 3 T o r r 
©EKTF"C % NH 3 O#<£0fr&:tf;*CcMESffi£2Sffl 
S-e&SK*? 6CCS^C i«:4#»i-r*±E (18) 
KEiKO^Jf T i NBtcWKflWffi. 

[0 03 1 ] 

[0032] 01 A -H 1 Ft*, *»I8<D— HJ6««C-« 

[ 0 0 3 3 ] H 1 A«r#JH-r*i , *3JWt»« (S^tf 
T) ±Ki^©DTJttBI 1 0 . 0J*« % T i Bt*JK0ET 
£ e CCT, METflMRl 0(JTaO*/diP t<D*g^ 

jiS-ri/caxDfttTjoiaKt or, i c i 4 #nh, 

©*l»«Jt*JI5JSR"r*J:^*^»iaui©T i C 1 4 
*$J: H, J: 0 &&* l ig^tfxKTBfefll l 0 ifiBOL 
Sft/cS&^glffiS^&Cilcj;*), MBTiURl0± 
K3I1T i N122^1*U1 0-1 0 0ACDI¥StC 
BHStf*. COMMJMl* 5 3 0-680 °C<DSSiCtf 
COW, MEfflB«^4>. TiCl,^ 
NH J ^xtc<t-3'Cj»WCCjl7c3*iSCi«:J:o'rfi5ia 
Tifi^l 0±CCSI1 T i NI.2 2«^So 
[0 0 34 ] COB, 1HE»1»^<0HT i C 1 
4 #NH 3 <D»1 jftStb (^lSSSCDT iC 1 4 /» 1 SE 
SONH 3 ) #0. 02-0. 1 , *?£U< ttO. 02 
-0. 05, <t«3g^b<«0. 03-0. 0 



7 

NH,//xo*ti*ti(Z)»isiai«:iBj8rs. m^mi 

TiNB2 2O31WI^©Sj£EE*Sfefftt0. 2-0. 5 
Tor rt*^ 0 

[003 5] fJlBfg 1T1NI22 &3&Br*gtBtt 
0) *BfflS**SB*3 6(c*tf <fttfefc % WIBT 

1 T i Nil 2 2 5 3 0-6 8 0 TO)® 

srr6 0#ra, NH,<D*<fcOtt*//^ccttnBS« 

(BuieTife^l 0) *Bas-e*aK*3 6K:$t?Ci 

5 3 0-6 8 0"C(DUmRV0. 3 T o r r (DEEJj 
TT6 0#R8?Tfc5o 
[0 0 3 6] HI B*#M-r*i, 1»K» 1 T i Nj^2 
2*^*-4KBfc«<SB<hLT* NH 3 <D#£9fr 
S^XKHubBSIIT i N]g2 2 *Bffi 3 
0, IgiB^ 1 T i NBI2 2 ^NHj^^iStT-- 
V>^r&o C©/c«>CC. 5 3 0 — 6 8 0 'COBg^tt 
TTBKB1T i NB2 2±CcNH,cD^<fc«3%-2)^ 
£ft*ST£ 0 ^CD*gm, STSBB 1 T i NJH2 20^11 
/ctefyfBIg 1 T i NB2 Zft<Dl&n&UtE? Z&mim 

*5CB*ift*e>nTlS8B» 1 T i NB2 2®#JSjWR« 
4b3*i£ 0 ^t, ftTSBB 1 T i N«2 2<Drt»RMiif 

» 1 T i NM2 2 <«T. TttBfiSBT i N^2 2ai 
f£) #7fJj&£*i£ 0 ii?IBNH 3 T~~y>^0/ctf> 
IC* 3Torr(DEtlSO'5 3 0-6 8 0TO 

fia^frTrNHjCD^OaS**^* 1 000 scc 
m©B«C6 0#BI#l&T*. 

[0 0 3 7 ] «HBNH,T--y>y©« % f#<E>*l/cT 
fl&^ffi^T i NE2 2 aT«*JRJiJc»3&H-»(C|ft*S 

CiKi-^rWETiiBfigKT i N§2 2 aOtt&WR 
ffifb£ft£ 0 ^oT, ^IffKfcOTT i C 1 ,27* 
(JltetfKCte, T i C 1 .fciCfNHjctOttSfi 

a j:«:fte<DT i Nrnzmmtzm. tici 4 #x*>6 

ttBflE»*s«rET«BfiWT i NJ®2 2 a«cSBLK< 

[0 0 3 8] 01 C*#ItSi, T i NJS2 

2©NH J r--y>* r SBtC»<«BiLr % TiC 

i « *t n h 3 (Dm 2 suit < » * l < » mizm i suit <£ 

9&*£1>T i C 1 «#NH 3 <DJg2ScffiJ:b) «fcJ*r* 
«fc5£*S28U<DT i C 1 4 4d^O'NH 3 J: *)t£Z>9i2 
»*#*ecttEBl T i Ni (TifcM«t*T i Ni2 2 
a) £RfcH3tt*t<hW:j:*K buIBIS 1 T i NJg (Suffi 
TttfeMffi^T i NJ^2 2 a ) CD±CCJJI2T i N12 4 £ 



(5) $#§3 20 0 0 - 68 232 
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aaruTRf£oB8(c)i»sr&. bibb? t i nhs2 4 

CDH$«B?IBT«6^ffiST i NS2 2 a<DJl§£#f8U 
X % mSLL^ i-TS^BT i NBOttVSCClSDr!^ 
»tt«3fc»«Tft«£l>#. »*U<«WBE»2T i 
NBtt. MiBm 1T1NI22 (Ttt&eiSKT i NB2 

2a) ad tm^ctamiL^ (a*s, «a-r4*3 

T i NB«rS6«CJBJ«-r*iI^«Ctt. WKB2T i NSi 
tt, IftiEB 1 T i NBfcct^tt»3 T i Ni<fc 0 fc« 

10 lA(D^lTiNI2 2oaKB*frtB|— r** (^ft 
t 5 3 0-68 0 ■COjKtffft 

C\ «3t«F©5iaE**ff« 0 . 2-0. 5Torrt 
) . 

[0 0 39] HlDt#)Bt4t, BME»2Ti NM2 
4^^#r^>KPgCCj^<SB<bLr. HlB&n«^ 
ffi-C, NH,©*<fc»)«cS^X«:fH2B2T i NR24 
*BlH3tf*C£«:j:9. W1B^2T i NK24^:NH 

BulEffl2T i NJg2 4F*9«:^$*l/c^fiS;^^* 
20 -T&Ci«CJ:oT«Wf4bS*ifc«Ji«rW**»2T i N 
H2 4 (HT. ^->TiNR2 4ait4) 4Mt 

[0 04 0] fulB^->T i NJg2 4 a«:^<D|*g§Br*g 
B«»^4^fc|Stefe3*irB*^b3*ifcB»«:*r*<0 
T\ WtLlTT i C 1 («i*WCC«. T 

Ti!ufa^->T i NI24 a JzK 3 e>*cffecr>T i NH£ 
Btt-TiB. ffi^#CDfufE^~>T i NR2 4 aCDT 
a^OBB36$|»±3*iS. 

30 [004 1 ] 11 E «:#fiS*r*l«, fiWESI2 T i N)g2 
4<DNH J T^-«J>ySB«:«S<iaB<bL/T, 01 A 
<DhuIB!S 1T1NI2 2©l»»jSEiRWft*ttt, T 
i C l 4 #NH 3 (Dlfl3flUJt <H 1 ^L<«Byiam2S£S 
tLfcOfc'hSOT i C l 4 »NH3<D»3S£ffilt) «»Jtt 
•T^<fc^S^m3^Jl(DT i C 1 4 te<fcCfNH J <fc0&5 
!B3S£#*K:iiJ!2B2T i N124 (huIB^->T i 
Nl24a) «rStB3^-5>Ci«:<J:0, B5IB^2T i N 
M2 4 (fi?iE^->T i NB2 4 a) <D±tC^3T i N 
l^2 6^^#*r^ 0 C*X(CJ:0 1 0- 1 0 0 A<£>J?3tC 

40 »«ET*. COtB^. Ht(iBm3iSSi:t«, iulB^liffifi 

[ 0 0 4 2 ] 11 F ^:#M-r*i«, mFlB^3 T i Nl-2 

6<r3oai-r*aB«:*t<ia»ibT. HiBtra— 

Sr, NHjO^ctOttS^'XtcifiiaBST i NB2 6 
iBUSttiCiKiO, HUiam3T i N126^:NH 

3 ^#Hftrr^-y>y , r4ci3wa*ui^ nh 3 

7^-y>^tt 4 bIj1B^3T i NJS2 6*>6>tMWE# 
Srl»*bT«fflB<tS*ifcBfl8e»3 T i NR-2 6 («T, 
BBRttH*B5±T i N«26ai-r«) ^^Ct^ 

so r^^> 0 



t 1 
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[0043] C*V£\ (ufSTifcJS 1 o ±tc mftTtm& 

ST i NSS2 2 a, ^->T i NI2 4 aS^ffiKt 
SftltT i NR2 6a<t^j:^IT i NH2 OSr^fSPg 
C V D^&CCJ; otMT £o 

Ztcftlcmm&mT i NK2 03W}|5jS;Sti/c3NH**« 
#*»*CCBHi3*'ifcB$. Buffi^JIT i Nil 2 0<E>i^ii 
<rtt-r«reBBRttlkB!F±T i NI26a{Cj:^t^ 
<DKfflcDB«jfB^Jf T i NJg2 0rt^<DS»^B5±$ti 

BBRJOftBlltT i N«2 6a^^iT iN§20t 

[oo45] mzmmmvte&mT i nh* 3gam» 

[0 046] «^.« % KS^CCj;^l:bfitalt»n^^ 

[0047] ztc. m%mt&m<D£>?i<c&mT i Njg* 

^Jf T i Ni^M-r^citt?^ 

[0 0 4 8] 02ARO12Blt *»IBO*2SI)»WI 

^^fflOccsxs{c^&«as*^-rKffi0*c*So 

[0 04 9] 02A£#J{g-r&<b, HlAtB— «C*tt 
-C, ^<*Btfc ±KTttlR5 0«r»J5Sbfc 

Ti c \<MNH 3 <Dmm&tbzmf$ t ?z>£5&* 
itcrmm 5 0 £ *i/c«$£bhj 3 # £ c ± cc <t 

milBTJfi^5 0±tcjjl 1 T i Ni«»LtT«K 
«ST i NJg6 2 a £ 1 0 - 1 0 0 A<DJW-£ tcBffr? 
2>o A^X\ m 1 ACDftflBSfll T i NJg2 2<Dj&f&fi& 
±H— tt3FffiT, T i C 1 «*tNH 3 <DJH2SEStb <*ffg 
0< temilBfjll SSSitctD fc**l>T i C 1 «*tNH a CD 
»2 8MUt> £ff^lT&cfc5&*iSI2^S<DT i C 1 « 
*5<fc^NH J <t0tt-2)»2ig^#XK:frEfBl T i NR 
(Tiftl&ST i Nme 2 a) £gffl£tf£ C £Ct<£ 
0, fOETJWffRT i NK6 2 a±fcSI2T i NI6 
4?rltlt 1 0- 1 0 0 AOWSCCJBfifrr*. «C*J, 

mTfBS&l T i Nm*mm?Zfflgmlc s NH 3 cd,&J;D 
tt*#*Cc|fflaSfi ( mflBTiftJi 5 0 ) £BW£*!:&I£ 
RSfcSfcCC^O ("f Su IBTttlB 5 0 ±CC N H , 

5) t JM*#KU*, tJ82» 1 T i N|R«:aK# 

T&iigK:, 5 3 0-6 8 0*C<Da@TFT6 OfjfdL NH 
jO*J:0as^«:HW2Sfi (fjfBT*6H5 0 ) £B 



(6) ^20 00-68 2 32 
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fiuENHj^y^P-KKtt* 5 3 0-6 8 0TO 
SgRtfO. 3 T o r r <DE*TT 6 0 ©fffltf & ^ • 
[0 0 50 ] i2B^#M«i, HlBiH-ft*iE 
T\ NH,O*J:0tt5#^«c«igB»2T i NS6 4* 
StiJ3tf£C<!:K:<fc*K iiljIBSfl2TiNJR6 4£NH 3 

~CHuiBf£ 2 T i NK6 4rt«c**ftfc**liE#*3££tc 
l»ST*CtiCj:o'C«W<fcStifc»2T i NI64 
(tiT. SM->T i NI6 4 a<fr&) 
10 £ e 

[00 5 1 ] -ecD^, ItTSBfBl *->T i NR6 4a^ 
^J5aE3*l/cte*«JCC»Ur«fEBI2A«:*jW&T i-Nl 
CD^Jt&PgiB 2 BONH,7-- U > ^ISPgi 
#/eWJ£iIU fjIBmi y->T i NI6 4 a±*Cfff2 
J->T i NI (H^thT) . ^3^->T i NI (B 

y->T i N«iO&5y->T i NR«:W20«3«: 

[0052] H2 AS^2 BCCS^C^SttWL/c^[2 
20 3Ht«CC«4^tt, I1A-H1 F4Cg^l>TlftBJ3L 

/c* l |||fi««:«s*fficcj±^r *oxgBSBl3&sfi< & 

[OO53]03A-@3F{t 3 SIJfiW«C 

i:o-C^liT i NieMt^^0J*r^/c^I 

[ 0 0 5 4 ] 0 3 A«r#JH"Tti«- ¥^»S« <0^^ 
T) ±CcTt6JS7 0. m«T i RSJBfiRr*. 
T\ 0. 0 2-0. 1 ©Efflrt"CSlR3ti» JtiKfl^hS 
30 ttT i C 1 4 *f N H,©f 1 SStSJts IP^JtCmffit^ttR 

^ws^wt^^ i ffi*tt«BfiSTs <fc 5»*ifi i sss: 

CDT i C 1 4 ^<fcO*NH 3 i:0^^^1^^XCC, 0. 
2-0. 5To r rCDEE^RC/S 30-6 8 0"CO@K 
^T-CCVD*ffi*cJ:orffrKTiftBI7 OSrBas-l* 
^CiiC^O. milBTifeI7 0±K!fll T i NI72^ 
JB»LT 1 0— 1 0 OAOWStCJBjR-r*. MSO< 
tt, H«elR 1 SSSJ:b{i 0 . 0 2-0. 05, SfctCfi* 
L<«0. 03—0. 04<Df5Hrtrjg»?Sn&. 
[0 05 5 ] buIB^I T i NI7 2 £^irr £fSP§BU 
40 tc v NH 3 O*J:0a*^«CHaBBS« (8(i!BT*ftBI7 
0) *BttJS**S»*3&^^ (t*tt*>%, WIBT 
Vm 7 0 ±CCN H 3 <Dfr X *) tt& 137, N H 3 ^ 

1 T i NIS7 2«r^«"r*89tC. 5 3 0 — 6 80 "CCDS 
fiT-C6 0«W. NH,O*<fc0tt4^«:«riBSS 
(mriBTiai7 0) *Bm3-e*a«*3 6CC««fCi 
k£>£c <fcl3^:(*W«c». B5IBNH 3 ^U^a-KP§ 
5 3 0-6 8 0 *CCDSJ8&t>' 0 . 3Torr©E* 

50 [0 0 56] H3BS:#JS-rti«. NH,©*<fc«3tt4 



XL 

#*«:huK!&1 T i NJB7 2£gffl$t!-£t<tfc:j:9, 
miZW 1 T i Nil 7 2^NHj^Sl^t'5 30^6 

8cc©ifta[«:T^-y>y-r«..*<Ms* % mem 

T i N^7 2<D«ffi£/eWjylSlfn T i N^7 2|*j<D& 

s tifc«»ttfflRjiR»cciK#iftiL e> ft£ C t CC 

ioTSuiemi T i NM7 2©*J6*J«e^t3ti4. ft 
oT. BUCflri TiNI7 2(Z)rtS|5RW|iilBTlfeJ^7 0 

N^7 2 (OT, Tfl&^ffi^T i N^7 2 a tiri) *s 

tf> 3 T o r r OEEJiRUS 3 0-680 'CCDU&gktt 
T-CNHa^i 1 0 00 s c cmC0fiCC6 O^H0^ 

[0 05 7] SJBTttRfiSST iNI72a(t Jt«W 

fii»ttjR&a**rr &* 1 fi^*/*£i»B ur^iam 1 

T i NJB7 2«JK*U W£>mFfBJJI 1 T i NI7 2CDN 
H a T--U>y(cj:-DT|gET i NJ^7 2rtCtg|??pJ 

T i NH7 2 a£iufBT*6^7 0 iSfS-&*Ci**?H6 
T&£ 0 *fc % mUTfmSmT iNI7 2 afcfcHT 

3RflE»ccr^«|S*iscitcj:oT % HufBTttfefll&ST 

i Njg7 2 aQtt2*sfl«Ht3tl«. ^t, ffcfclg 
TT i C 1 (*fl«jfc« % T i C I «*5«fcV 

NH f J:Oft*a^^©»«fcflgfl|) GTgSfBTifeJII 
«S*T i NJ17 2 a±&Cffe<DT i NR«rJ&J&frr*BL T 

i c i itfxfrbmmisft&ffiuzTwm&mT * njh7 

[0 05 8] B3C*#JBrr*l«, 0. 0 2-0. 1© 

$fflrtTjilK3*i. ttEIIliitttt«fcD*fc<,>T ic l 

«*fNH 3 ©S!2««Jt (IH2*£S(DT i C 1 4 /lff2d!£ 

w&tfx ictt<<xmi>mm^m*m? & ^ kih 2 sss 

tt*«ldrraj:$£**28«©T i C l,WO'NH 1 
J:0tt*»2«^#**fl«BU CVD^?SCCj:or8u 
K»2g£;tf;*CCffiKTttJR«BT i NJB7 2 a £Kffl 
S*St£«:j:9. «HBT«WffBITiNg|7 2a±«c 
»2Ti N«7 4*JK#LTBfffi©W3«c»j0E'rS. BU 
ie^2T i NBt7 4©«3tJ»rKTlftBI«aiT i Njg7 
2a<Dm^^mbr. Bf&L<k*>±-?Z>&mT i NJ@ 
QflBV 3 CC J£ C ft j* 3 fcJBfiRT tl« <fc l*3&* % » * 
L < tela lEJg 2 T i NR7 4tt, BWB*1 T i NI7 2 
(TtifeMS^T iNl72a)<|;0 fc«,>C L 
t> «je-T4»3T i NH*3 6<c«JS-r««d 

^3T i N«U9fcW,»C±#S*LCO . COi^ 



<7) ^2000-68.232 
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2©a»B*±m-&*fl: (ju*«t*. coiHUiit 

5 3 0-6 8 O'COUBCVfittt,^ ««B*©Kl£E2>& 
ttttO. 2-0. 5To r rr*S e ) <t*T€> e 

[0059] H3D**JH-r*i«, H3BiW-tt*ffi 
T?, NH s <O*J:0tt*^X«: l HrfB*2T i NB7 4* 
Sffl3^^CiCC<tO, «tte»2T i N)g74£NH 3 

Tf!uffim2 TiNI7 4rt«:d*tift:tt3RjsR»«:|**-r 
*Ct«cj:^TW8^fc3tite«**W-r*IW2»2T i 
10 N^7 4 (OT, ^->T i Ni74a<!:T^) «rJKJSR 

[0060] 03 e £#ffB*rntf , h 3 Aornria^ 1 t 

i NB7 2<mtiOi&±R— tt3rttr % *3«^^«c 
fufey->T i NI7 4 a£Kffl3tf£C£K:<J:^ if 
IS^->T i Ni7 4 ai(C»3T i NJ87 6*^gf0 

r i o-i ooA©»s«cjBj«r*. fit, ecru 
o. o2-o. i<D*Brtr«RSft, mzm2vutit 

<fcfl/hSl»T i C 1 4 >tfNH a ©#3«UUt (^3^S0T) 
T i C 1 4 /lg3«ES<DNH 3 ) % H1^H?iem2figgi:t«: 

20 T«|&Sti4»2iE^XJ:0fil**SRS««:Wr4J: 
^CC|ulBm3iJ£Si:b^?f^'r^ < i:^§^m3SSS<DT i 
C 1 4*5J:Cl p NH,J:0as»3a^^*ttffl'r*. C 

mriEm3iSSJ:h(i, mfismi SSMit <t|5jcr*£> 

[0 06 1 ] H 3 F *#JHr*i«, 03B<b^I— ft^ffi 

NH s ©*J:0tt*^«:«fiaW3Ti N«7 6ft 
SmS-^^CiCCO:^, Buiem3T i NIB 7 6 ^NH S 

rBylB»3 TiNl7 6 3&>6**J«»S:|»*l/r«af{b 
30 £ft/ci!t?feJfl3T i NJS7 6 (tTF. M^ffi:t$(R*±T i 
Nffi7 6 a <hT^) *JBJ5£-r*. 
[006 2 ] C^r x mMETf&mi 0±(CgyieT«&Jg« 
^TiNJ^7 2a, ^->T i N It 7 4 a fttflMXtttt 
ESihT i NR7 6aJ:|}«c^iT i NJB7 8^^I5P§ 
C V D^ftCCiot^fiSt 

[0 06 3 ] H3 EK-CHa 3 F £#ML^t»BJOfcli?ie 
m^l£^fiS±T i NJH7 6 a<bjgJKaFi«»^«:j£Cr 

[0064] mi£LtcJ:>? (<t&m&C V D*^rmilfi^ 
40 ITi NI7 8 4JB0cl,/c8L ««XS*ittf"r*/ci«> 
CCfSfgB^gT i NI7 8*sjgJiE$nfc^*<*affi^a 
*CCSffl3nfcBS, huIB^@T i N«7 8tett«&flBB 
*fltT/c«), ^«*<3!)»SR©hJE^JBT i NI7 8rt^ 

TJgflE3ti/c«rBa^HT i Nflf 7 8 r 5 

[006 5] C{i*^BJ©^4SiJgWK:# 

50 [0066]@4A «:#flSm tf , *3|{*:S« <H^# 



• 
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1>T iC l,»NH,©JinilMttL HP%Jt«W(gl>tt3R 
£3£ 1 SUltt* JBflE-r £ <fc *> S * l $10 
TiC^^CFNH^Qtt&flUB^^CC^ 0. 2 
— 0. 5To r r©E;&Rtf5 3 0^6 8 OTJOjBBgfe 
ffTT'CVD J: miZTi&m 8 0%mtti$1*2> 
CiCCJ:0, H?IBTift^8 0±tefSl T i NK8 2£JK 

o-i 0 0AcDii§cc^-r^ o M£u<te, 
Hijia»iaaut»o. 02-0. 05, <tt)S*u<tt 

0. 0 3-0. 0 4CD©HrtTiiiR3*l£ o 
[0 06 7] gyiBSfl 1 T i Nfig8 2 *38»-$-*K»IIJ 
JC, NHj©*J:0«cS^«:HaBa»« (IufBT«feM8 
0) *Bffl3tf*&»*Se>fcdtf (-Tfttofe. i»SET 

lTiN«82**#r*m«C % 5 3 0-6 8 0°CCDS 
aCTC 8 0 mi, NH,©#J:9&*#*{C1»K»R 

(buSBT»K8 0) £&HJ£tt£&|®££iE>K#ifC£ 
fc£>£ e J:0ftftt5tCtt, S9iENH s :/y:7P--I8:B 

5 3 0-6 8 0-CQSKStfO. 3 T o r r (DEE J] 
TT6 0#IBfirtt9. 

[0 06 8] H 4 B ft#JH-rtil* % 0. 02-0. 1 CD 
«Brtr«tR3ti, W^l»»JtJ:0*:*c>T i C 1 

»2ifc»Jt«:^«r4J:5«^»2aai©T i C 1 4 *5 
*tfNH^9***2B^#**BfflU CVD^S 
«C<fc^TB«BBSI2jB^#XK:tfrS2*l T i NJfg8 2 $R 
HJ£#£ MG&l T i NK8 2±&Cffl2T 

i NK8 4 4*»l / rW3E©J»S«:»iSrft. fuiam2 
T i NM8 4©/f 3ttBJIE*l T i NJ^8 2<E>/I££:a* 
*LT % Bl£Lj:5t?2>&mT i NB©*8*$ca2;o 
Ti2*&«S«:»j«rtitf J:C»*s. L < l*liyism2 
T i NJS84(t ituIBJgl T i NB8 2 (T»18««T 

i NM8 2 a) <fc») fcJIl>C<h#S£Ll> (ft*, &3 
T i NR«rS6CC»JsS-r*«^«:tt. «5IB^2T i NflS 
W, BuIBSI 1 T i NB*J:tfBtttt3 T i NJHJ: 0 6B 

i4A Ofjiam 1T1NI82 CD^f&B? i m~ ft jfefl: 
(M»m*. C©3K#XStt % 5 3 0-6 8 0TOSS 

■efface a»wo5iesMbffao. 2-0. sto 

r rr*4. ) £T& 0 ^SlifefljT'W:, Jg2 T i NJS8 
4(D^#SIB8JtC, mi T i Ni8 2<DNH 3 T.=—y 
>y*tf-5n»ttt>3fitf % mi T i NBH8 2#f(J^c{£l> 

&/c#>. fiC*tt*at»«:$WrS»l T i NJ18 2rt*T 
iftK8 0ilKTiC4«:&*. *:<Dtc&>, ilulBTiteJIl 8 



(8) ^§32000-68 23 2 
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[0 06 9]@4C4#SS-rtl«, NH 3 <D#J:9ft£ 
#*teOTB»2T i NJS8 4 £25aj3i±£ t ^tecfc 9 . 
ffSEBl T i NM8 2&CF#2T i NB8 4 JMRfctcS 
l^n/ctSSUl^NH^^figtB 3 0-6 8 0°C 

©sfi«cT--y>^"r*. HfriBNH,r^-v>^(D 

/c»CC, #1*123 To r r<DJE;fr&tf5 3 0-6 80°C 
©SS^frTTN H , <t 0 ft -S^X 4 1 00 0 s c 
c mCD&lC 6 0 8OT«*&-r 4. -ecDJSm, iiufESI 1 T i 
N«8 2RtfW2T i NB8 4ft<D%LR£tcte*:<Dmffi 

**B* 3 ti fcflsat Z&mr&ftic rjtmztizzticj:^ 

xmmtz ttttmsm 1 t i n^s 2 <jht, rmm& 

mr i Ni82ai-r^) so'mria^2T i Nigs 4 

i NR8 8#f#e>*i*. 

[0 070] *SKfe«rttWKSr lTiNg82 
LrjBfiRL/c», 1513^2 T i N«8 4*a»t/TJBJ5S 
^"^fj^mflB^ 1 T i Nl8 2^NH 3 7^-V>^-r 
4e»**ttfc#, C©^(C<tor*>fiiB^BT i N 
20 «8 8tt^<D*ffiR^rtartt[*IEK»3&s+^«:|»*3ti 
■fc»B{fcSftfc«££ftTti{Cft4 0 ftr>T, 

ccsffi^nrfc, k^ombb^st i Ni8 srt^s 

tcmi^mr i N18 8r«M3Raa«:#5JtJS!n»fln 
[007 1 ] £6Ct, ^^Pdr^. $6iC, @4A(D 

mem 1 r i N«©»ja*j£iB-tt*ttr, ntsad 

#X{cS(HB^->T i NK*Kta^#^Ci*Cj:0. M 
IBy->T i NM±Ccm3T i Nllrlftt 1 0- 1 

2-0. 1 ©KHPTCSfRSft, UE»2St«tti>3/h * 
SOT i C 1 ,»NH 3 ©B3aulJt (Hf 3«£S<DT i C 

^a'NH^o^^at^^fflt^ com 

I?IBm3$fiJ;tiJ, milBmi ffifiJt<b|HjCr'$>^> C 

[0 07 2] g -B4CiH— NH 3 © 
40 0 35ci^CcB5iB»3 T i NJB*SttJ3#^C itc 
<fcO, fylB^3 T i Njg^NH 3 ^#i^r7^-y 
>^LTfcctC^ NH.T^- y>yLTlltta*3T i 

fam3T i NI <«T\ M«ttlfcl»±T i NIi«) 
[0074] H5«C*C»r. (a ) «*»9JCc«S^a 



» 



* 
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^>o *(*n«cttK-rnK. 5oa©»s**«t i n 

«*CVD*ffiCcJ:o-C*JSLA:a. » 6ftfcT i NI 

*NH J r--y>*r&ae*^flw:i o@ti£ 

U teW3«S5 0 0 AO^IT i Nl£JgJftLfcJa£& 
7n*rfc(D"C4)^ 0 (b) SO* (c) «5 0 0 A(D/5i*3: 
WT*T i NBliCVD^ffiCCioT lS««:3K»L/c 

(b)«NH ) 7^»J> tfCDtc&lC 6 8 0 "COSS®: 
To r T<Dtl%miSl<>K£)3kftTVNH 3 JjXZl 

0 0 0 s c cmOStCT{&£L/c*I^r£>9> ( c) it 

Tor r©Jt«WfiC*BE**frT"CNH s * # ^*4 0 0 
s c cmOSlCTfltt&LfciiB^r**. ( d ) «5 0 0 
AOBZZmiTZT i Nl^CVDM{C<fcoT IBS 

[007 5] H5 0t£*A>&. *^<Cflfc££fitlWK* 
[007 6]ig^, *A93KJ:^T£&KCVDj& 

d an at <t ^ t & i > c t tfift *6 . 

[0 07 7] *fc % Ti*«r»BELfca, RTNMI^ 

«64^aBCVD^S6r«fET i l_LK^Jf T i NM 
*JST6C±tCJ:oT % T i NJgcr>^j5RB$, TiW* 
JfWttffc: <£oT«^£ft£C<b b ft I » <D~C . 

Ti NR(D'j7f-f >^**s«MW3*l6. 
^«ttCVD*ffir*SSRd*OiSliT i N1*#J5W6 

60 

[0 07 8]fiE-?T, WaLfc<t9tt*tt"r»j«Sti* 
^Jf T i Nl£3Jii:3>** hte*stf*^yir-«rl* 

[0 07 9] S6A^[16 ES£, ^AqBOSK LA>5£J6 

[ 0 0 8 0 ] m 6 A*#JHT*ltf , ±«tt:»*! (0m 

-SPggfctt S«S=i>*^h*-JUH«:«jL fclROIBIf 1 

1 1 O*00ET6. 

[0 08 1 ] H6B4#JiS-r<*iK, BulB^>^^ h^- 
^H*5JB«ESti/ctt«W±M:T iRl 2 0 »J 
>^*ffi*/cttCVD^ffitCj:orJKj3 0 0-9 0 OA 

[0 08 2 ] a6C%#lt*lll HufET i Ml 2 0± 
CCT i C 1 ,#*&CFNH,:tf*«fc9tt*V-**/;* (T 
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co^ficOT iC I««sJ:c/NH a J:0ft&Bf'£a>S^ 
X) «ffiLt*SRCVD3Jtt(cJ:-jtMT i Nl 
1 3 0*JgJ*TS. 

[0 0 8 3] lutein t iNsnott mimmmt 

H— tt#ffi"CT il<SST i Nil 3 2, ^ — >T i N 
113 4 RCflK*ffifftB5±T iN§136 C 
iCCcfcotff 6ti^>o fflU ftfte>->T i Nil .3 4 

b»-8b©c v d xncc »tt3 n & 

io fe. ^«»CVDXB«cj:o'C«j«3nfc^JB««:<>» 

[0 084 ] B?ie^->T i Nil 3 4«MlCCjBl 
TSWteCCtt, fulBT i ISiT i Nil 3 2±CCT i 
NI^CVD^t 1 0-1 0 0 A<omSicm0LLtc 
t& Ctl*NH i T^-y>yi/ , CBJiBT i NlrtO* 

jm&*i*£?6&mkc, wet i Ni&st&{tr6 

l»*i^ftH*^l*i80r»fa<0»3O>-->T i N 
Ml 3 4*JBfiS-T6. 

[008 5] *:Hi6CTr«milH^^T i Nl 1 3 0#T 
20 iISiTiN1132, ^->T i NUl 

«ffilH»±Ti Nil 3 8*0tt*iBi?)iUteW, 

[008 6] K«?i2(Cf*^tt^!n«flD^^ 
*T«:SK8«:aS3 «cc»B«K:a/J>ttli^(cttXS* 
ttft&tfa* hgpa©/cJ&(CMiB»3Ri2J»l«±T i Nl 

1 3 Bttftfi. 

[0 0 8 7 ] B6 D*r#JH-r*i«, DNEMT i Nl 1 
30 ;&JSJf 1 4 0«r»JSJET*. 

[0 0 8 8 ] me E&MHrtitt. iiylB&JIJf l 4 0*5 

ffJj&£*l/c*S*1Jj& CMP (Chemical Mechanical Fblis 

hinq)*&-cweu-cmiaara««ii 1 o<d±m£& 

T i 1 1 2 OR^IT i Nil 3 0 £ 0 tt6'< y +- 
WE^y+-l±©*H^yi 4 0a*JBJ5Sr 

[0 0 8 9 ] Buia>L/Cct^(C, ¥a»tt*iP<D:3>** h 

*Bl&?Z>fgi. Ti/Ti N«ao^y 
40 -2>T i N14Ur*f8»CVD*tt«Ccfc^rJBliS3ti*: 
i Nl*tt«-J-*i«, T i lOMlRTNjBl 

1>&MT i NMCCctoTT i l<Dli««:fiS±r# 2>tcV 
VU<. T i M±^T i »J7F ^n^Jim^!!S± 

rft. T i NlflWtfitHBatf l<«< 154. 

[0090] *mmm<£&z¥m{*?ii*<Dmmfi&r?te 
GicttLxvfrmmLtcfr. **wwcti«:nj£s*x 

50 ^SV^lMl^^oT^AnoflHArK^StfXE^r 
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[0 0 9 1 ] 

vD^a«:j:o-c^iiT i Nmzjtm-rtite, tini 

1/*>S. ftot. T i N^©^.»Ifi^V-X**^ (T 
i C 1 .fcitfNHacfcDftSig-^*/';*) ©T i C 1,# 

i o o 9 2 ] £/c. *§m<D-fimmz>2>smc vd* 
tt/dsm3tt;t«jt£*rr£©'e. t i NKrt(c*$i* 

[0093] «_L. sMHI^B* L^HJfetfflJcS-^ti* 
[0®<DfSUifrgiBj3] 

[si] ^b^©^ i mtbwicmz&mT i Ni©f 

[02 3 #ifcBj§©|g2HJfeWcC6S£-J!T j N^OB* 



10 



20 
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[03] 2|s:#feBB©s& 3 HSSt«J«:^i £H T i N m<Dfc 

[04 ] *ftw<Dm4mmmc&z&mT i n^©^ 
si m r z /c«>(d»tS0 -c $> -s . 

[05] *&BJHc£^xBl$.Ztitc&®T i NK£ft 
[S 6 ] ##feBS©gg Ul^HiS^CC^S^**^© 

[f?-Sf<DI&BJ] 

1 0, 5 0. 7 0, 8 0-TftfeJffi, 

2 0. 7 8. 8 8. 1 3 0-^ITiNI. 
2 2. 7 2. 8 2-miT i NJH. 

2 2 a. 6 2 a. 7 2 a. 8 2a-TiISST i N 



2 4. 64. 74. 8 4-312 T i N 
24a. 74a. 84a. 13 4->->TiN 
2 6.7 6 " fH3T i NJg. 
2 6 a. 7 6 a. 1 3 6— BSRffitfcRSitT i Nli. 
6 4a 
1 0 0 
1 1 0 
1 2 0 
1 3 2 
1 4 0 
14 0a 



1 >->T i N 



T i 

T i mm&T i NJg. 



[0 1 ] 



Nhb 




B 

NKj 



I J I I I 



24c 




22c 




NHj 



4 I \ I I J i I I 



22o 



24o>20 




{02] 
A 




NHs 



I I I I I i I I 
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